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Based on the external and baleen appearanccs
of captured and stranded minke whales in South
Africa, Best (1985) described a diminutive or
Type 3 form. In addition, he described Type | and
2 lTorms which he also referred to as ‘bonaer-
ensis’- type because of their baleen similarity to
an Argentinian specimen described as Bal-
aenoptera bonaérensis (Burmeister, 1867). Ricc
(1998) has recently assigned Type | and 2 forms
as Balaenoptera bonaerensis. Amold et al.
(1987) described the osteology of the Typc 3
form, which they termed the dwarf minke whale,
primarily from a 7.lm long sexually mature
female which died after ‘entrapment’ in Hook
Reef lagoon (19°52°S, 149°13°E) in the Great
Barrier Reef.

Immature minke whales of all forms pre-
dominate in museum collections derived from
strandings rather than captures (Horwood, 1990:
Patcrson, 1994 Patcrson et al., 1997; Watson &
Fordyce, 1993; Zerbini et al., 1996). The
following description of another adult dwarf
minke whale from Qucensland complements the
initial osteological study of Arnold et al. (1987).
A 7.0m long male was found dead at Dundubara
(25°10°S, 153°17°E) on the eastern (oceanic)
shore of Fraser Island on 1 July 1997. The border
between the area of white pigmentation and
darker colouration in the shoulder region (at least
on the right) was ‘serrated” (Fig. 1) and diftered
{rom other records in the Queensland Museum
(Paterson, 1994). The skull and mandible as wcll
as the baleen and larynx were collected the
following day and the post-cranial skeleton six

weeks later. The specimen is registered as QM
IML11761.

DESCRIPTION

BALEEN. The baleen is illustrated from the
buccal aspect in Fig. 2. A count of the small
anterior hairs was not attemptcd. There are 252
plates on the right and 243 on the left. Most plates
are all-whitc (more precisely creamy-white) but
those with a predominant dark outer border
number 19 (7.5%) on the right and 21 (8.6%) on
the left and most are posterior. The largest plates
do not exceed 20cm in length. These features are
typical of the dwarf form (Best, 1985; Arnold ct
al., 1987).

LARYNX. In the past tifteen ycars baleen and
toothed whale larynges have been collected
whenever possible by Queensland Museum staff
for comparative study (Paterson, 1994; Paterson
etal., 1993; Quayle, 1991). The present specimen
is illustrated and annotated (Fig. 3) in conformity
with the dissection by Quayle (1991) of a
humpback whale Megaprera novaeangliae calf.
lt measures 41cm from the antero-inferior aspect
of the epiglottic cartilage to the distal aspect of
the ventral diverticulum. The latter structure is
unique to baleen whales (Hosokawa, 1950;
Slijper, 1962). Apart from size differences, the
larynx of QM JM11761 is similar to the
above-mentioned calf with the exception of
thicker muscle between the dorsal aspect of the
diverticulum and the ventral aspect of the trachea.
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FIG. 1. Right shoulder colour pattern of QM IM11761.

SKULL, MANDIBLE AND HYOID. These are
illustrated in Figs 4-8 and measurements based
on Omura (1975), Amold et al. (1987) and
Paterson et al. (1997) are contained in Table 1.
Paterson et al. (1997), when describing the
osteology of ‘bonaerensis’ specimens from
southern Queensland (which they termed ‘dark
shoulder’ following Arnold et al., 1987),
discussed problems arising from immaturity and
the paucity of specimens. Immaturity is not at
issue in the present specimen but as it is only the
sccond adult stranding record from Queensland
some of the cranial differences relative to the
Hook Reef specimen may merely reflect
individual and/or gender variation.

Parietal incorporation into the vertex with an
angulato-ovate interparietal (Fig. 3, left),
elongation of the hamular processes of the
pterygoids and posterior palatine angularity (Fig.
S, right) considered to be characteristic of the
dwarf form (Arnold et al., 1987), are confirmed.
However, the anterior aspects of the nasals are
almost straight or minimally concave (Figs 4 & 5)
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FIG. 2. Baleen of QM IMI11761 from buccal aspect.
Right baleen row is on the left of the figure. (Scale in
cm).

compared with the Hook Reef specimen. Zerbini
et al. (1996) noted that the anterior border of the
nasals was less convex in mature specimens. The
posterior extent of the premaxillae is ‘Iimited’ by
lateral prominences of the junction of the middle
and posterior thirds of the nasals (Fig. 5, left).
These appearances and positions are different
from the posterior premaxillary extent and
smooth lateral nasal surfaces in the Hook Reef
specimen (fig. 5¢ in Arnold et al., 1987). The
malars and hyoid components (Figs 6, 7) are of
tiner proportion than the Hook Reef specimen
but this may result from individual or gender



DWARF MINKE WHALE FROM FRASER ISLAND

tn
th
0

FIG. 3. Longitudinal section of the larynx of QMJM 11761 in medial aspcct with thyroid cartilage removed. A,
epiglottic cartilage; B, fibrous attachment to thyroid cartilage; C, arytenoid cartilage-corpus; D, arytenoid
cartilage-rostral end; E, cricoid cartilage; F. tracheal lumen; G. fundus of ventral diverticulum; H, neck of
ventral diverticulum; I, thyroarytenoid muscle; J, interarytenoid fibro elastic connection; K, oesophageal

lumen. (Scale in cm).

variation. The mandibular appearances (Fig. 8)
are unremarkable.

VERTEBRAE AND CHEVRONS. Measurements,
including mean vertebral length (Omura, 1971;
Paterson et al., 1997), are contained in Table 2. The
vertebral formula (C7, T10, L13, Cal8 = 48) differs
slightly from that (C7, T11,L12,Cal8=48)inadark
shoulder form (QM JM10961) described by
Paterson et al, (1997), The formula of the Hook Reef
specimen was not stated by Amold et al. (1987) but
they noted that the epiphyses (in that 7.Im long
female) were fused to the centra only in the first two
cervicals and the distal caudals. In contrast the
central epiphyses were fused in all vertebrae (Fig. 9)
in QM IMI11761 (a 7.0m long male), indicating
physical maturity.

A tuberculate parapophysis on C7 (Fig. 10) is
present. This is characteristic of the dwarf form
(Amold et al., 1987) in contrast to its lack or
almost complete absence in QM JM10961 and
other dark shoulder forms described by Omura

(1975). When comparing that feature in QM
IM11761 and QM IM 10961 apparent differences
in the shape of the centra from C5 to at least T1
were noted. Those of thc dwarf form were more
ovoid than the dark shoulder form (Fig. 10). The
limitation in ascribing significancc to
osteological differences from a small series is
appreciated. Accordingly, the ratios of central
breadth to height in the C3-T1 vertebra from
other specimens of known form were calculated.
The provenance of the specimens and the
measurements (including ratios) are contained in
Table 3. In both dwarf and dark shoulder forms
the ratio of breadth to height shows little variation
between individuals for a particular vertcbra,
even though there is wide variation in maturity
and in the dimensions of breadth and height. The
ratio is generally larger in the dwart form. For C5
and the mean of C5, C6, C7 and T1, all values for
all individuals of the dwarf form are larger than
all those of the dark shoulder form. The mean
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FIG. 5. Skull of QM IM 11761 with close-up views of nasals (Jeft) and hamular processes (right). (Scale inem).
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FIG. 6. Malars of QM JM11761. (Scale in cm). FIG. 7. Basihyoid (below) and stylohyals (above) of
QM IM11761. (Scale in cm).

values are 1.32, 1.23, 1.24, 1.26, 1.37 and 1.33
(dark shoulder)and 1.53, 1.58 and 1.44 (dwarf).

Because the sample size is small a non-
parametric test, the randomisation test for two
independent samples (Siegel, 1956), is used to
determine the significance of the difference in
ratios. This test is indcpendent of the probability
distribution of the variables sampled. Under the
null hypothesis, the number of ways that six
values (representing the dark shoulder samples)
can be drawn from the nine (both samples
pooled) for a particular vertebra, without regard
for the order in which they are drawn, is 84. Since
the result for C5 is the extreme case where all
values for a particular vertebra of one form are
less than all of the other form, the probability of
this result is 1/84 = 0.012. The same result is
obtained if the means of the values of the four
vertebrae are used. For C6, C7 and T1, the small-
est ratio for the dwarf samples equals the largest
of the dark shoulder samples, so that there are 2
ways out of 84 of obtaining the above result, a
probability of 0.024. Thus the differenees in the
value of this ratio between the dwarf and dark
shoulder forms are significant statistically at the
levels shown.

Figure 11 shows the breadth and height of C5,
together with the ratios (of breadth to height), as
functions of'total length for all individuals (Table
3). For each form the breadths and heights show
an almost linear dependence on length. On the

FIG. 8. Mandible from dorsal aspect of QM JM11761.
(Scale in cm).
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FIG. 9. Vertebral column from lateral aspect of QM JM11761. Top, cervical and thoracic vertebrae; centre,
lumbar vertebrae (L1 was inadvertently included with the thoracics); bottom, caudal vertebrae. (Scale incm).

other hand, the ratios are almost independent of
length over a three to one variation in length from
new born to mature individuals. The dependence
of breadth on length is very similar for the two
forms, while the dependence of height on length
1s different, causing the ratio to be different.
Since the difference in the ratios between dwarf
and dark shoulder forms is statistically
significant and also shows very little variation
with whale length from new born to maturity, this
ratio (>1.50 for C5 in dwarf forms) appears to be
an effective discriminator between dwarf and
dark shoulder forms of minke whale.
The lateral vertebral (C5-T1) elements
(diapophyses and parapophyses) exhibit
F1G. 10. Cephalo-caudal projections of C5-T1 (from top
to bottom of figure) of QM JM11761 (left) and QM
IM10961 (right). {Scale in cm).
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Length (m)

FI1G. 1. Comparison of C3 dimensions for 6 dark shoulder and 3 dwarf minke
whales (Table 3). Solid curves and filled data points show the values for the
dark shoulder minke whale samples while the dotted eurves and open data
points show the values for the dwarl minke whule samples. The triangular
data points show breadihs, the round data points show heighis and the crosses

show the ratios of breadth to height,

considerable difference in the dwarf and dark
shoulder specimens shown in Fig. 10. However,
the dark shoulder specimen (QM IM10961) is
less mature than the dwarl specimen. Adult dark
shoulder specimens (Table 3) described by
Omura (1975) have similar lateral clements in the
relevant vertebrae comparced with QM IM11761.
Individual variation in these elements was noted
in New Zealand minke whales of unspecitied
form (Watson & Fordyce, 1993). The left C4
diapophysis was completely absent in one of the
two described specimens,

There arc mne chevrons {Fig. 12) and the first
has unfused laminac. Paterson et al. (1997)
described twelve in a dark shoulder form and
Watson & Fordyee (1993) noted ten and thirteen
in their spceimens.

RIBS AND STERNUM. There are ten pairs of
ribs and they are itlustrated with the sternum in
Fig. 13. Their measurements are contained in
Table 4.

SCAPULAE AND FORLELIMB BONES. The
scapulac, humeri, radii and ulnae are illnstrated
in Fig. 14 and their measurements are contained
in Table 5. The phatangeal formula (including the
metacarpals) derived from X-rays is Iy H, I~
IV,

cranial and post-cranial
osteology of a dark shoulder
form also recommended
detailed examination of
available minke whale
material (partieularly adult
specimens) in Austratasian
muscum collections.

The present osteologieal description, of the
seeond adult dwarl form reeovered in
Queensland, complements the initial study of
Amold et al. (1987) and adds a further distinction
(the ratio of breadth to height in the body of C3)
between dwarf and dark shoulder forms, A more
eomprehensive study using material collected
from all available southern hemisphere sites is
awaited 10 eonfirm or exclude this additional
osteologicil character of the dwarl minke whale
as well as further establishing the characters
previously determined by Amold et al. (1987).

FIG. 12. Chevrons of QM IN11761. (Scale in cm).
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TABLE 1. Skull, mandibular and hyoid measurements (m mm) of QM IM11761.

(L‘on@xlo-premaxﬂlag length
| Length of premaxillary, right (sl. broken at ng)
Length of premaxillary, left (sl. broken at tipy |

—]

| Breadth of nasals, anterior (between premaxxllanes
at ant. end of nasals)

| Length of rostrum

| Length of maxillary, superior, right

Length of maxillary, superior, left
Tip of premaxillary to vertex

| Tip of premaxillary to nasals
Length of nasals, median

Breadth of rostrum at middle
‘ Breadth of rostrum atbase B
Breadth across maxillaries at vertex R |
Breadth of frontal across nasals
Breadth between maxillaries at nares
| Breadth of skull, squamosal *
Breadth of skull, frontal
| Breadth of skull, maxillaries
| Length of orbit, frontal,
Lcngth of orbit, frontal,
| Breadth of occipital bone

Breadth across occipital condyles (to base of
| spongy bone)

_right |
left

‘! Height of occipital condvle right |
| Height of occipital condyle, left

| Breadth of foramen magnum ﬁ)emg
Height of foramen magnum aperture -

-
Length from foramen magnum to vertex (measure-
| ment at post. parietals)

Lachrymal breadth, rght
LLachrymal breadth,

F1G. 14. Scapulae (above); humeri, radii and ulnae

(right) of QM IM11761. (Scale in cm).

]535

1136

1128

1099

1091
1179
_1032

178
92
1038

349

520

157
241

235

864

830

751
168
_m
592

165

missing

‘ Tip o Jwremmullary to ant. vomer, medlan -

Tip of premaxillary to ant. palatine, median

Tip of premaxillary to post. palatine, median

Tip of premaxillary to post pterygoid

Breadth across hamular process of pterygoid

Length of mandible, straight,
}VLength of mandible, straight,
Length of mandible, curved, right E

| Height of mandible at coronoid,

right
left

inside curve)

Length ofmandlblc. curved left } utsndt curve)
i

n51 e curve)

ri ght

| Height of mandible at coronoid, |

Height of mandible at condyle,
| Height of mandible at condyle.

‘Tympanic bulla, length,
‘Tympanic bulla, length,

Malar, length,

| Malar, length,
Malar breadth,

-gdlvzy-b;eadlh,
Lachrymal length,

Lauhrymal len,_.;tl

[ Hyoids
Basihyoid
Stylohyal, right

| Stytohyal, lef

Ty mpamc bulla, 5reatest breadth, right

T) ‘mpanic bulln thickness at mlddle, right

. _!_ 46 u

| Tympanic bulla, thickness at middle, left

left
right
et
right

lett

(outside curve)

565

236
1010 |
1275
1383
16 |
1482
-

1589
1534

1583
|15
179,

i

S

79

- lﬂ

64
46

right -
T S
Cright | 67
e | 68 l‘
~ right - 120
et | missing |
Breadth (mm) _ Length (mm) .H~
362 116
47 253

w |

_u1 |
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TABLE 2. Vertebral and chevron measurements (in mm) of QM JM11761.

T
| Vertebral No. i Greatest Breadth | Greatest Height Centrum Breadth | Centrum Height | Centrum Length Mealrz:’gt;:bral I
(a) (b) ©) (axbx c)m
C1 290 153 100 8 42 68
i) 445 103 160 95 19 63 [
3 364 132 1w 6t 21 3 i
7 149 100 138 74 5 62 |
s 441 149 100 74 27 T
8 334 158 27 8 g2 68
13 385 169 128 62 35 13
L1 190 173 131 i0 45 74
137 485 214 138 83 62 63
3 387 253 131 e 45 10
7 441 214 108 56 e 74
5 510 323 127 68 és 68
6 565 349 127 . 1) 01|
7 503 364 125 62 a8 32 |
' 8 620 356 125 & 100 102
| 9 635 355 128 a3 102 103
‘!_ 10 580 * 376 180 68 108 108
(I 602 364 131 60 100 107 ;
! B 602 412 131 45 115 112
3 615 115 134 115 101 13
3 662 414 133 101 124 100
5 622 421 133 108 133 o ]l
5 602 334 133 108 132 134
7 574 437 132 1 137 126
8 534 334 138 13 100 134
! g 335 457 131 15 100 131 _‘
! 10 148 350 100 1 158 13
Ll 445 445 136 101 158 40|
l 12 337 137 137 e 153 P '
“ 13 355 385 137 127 153 142
137 as | 354 158 108 100 42 |
) 301 385 152 135 100 2§
I 3 250 281 158 100 135 100 |
7 202 242 153 100 124 138 |
5 175 238 153 100 128 137 :
3 140 100 100 134 121 0
7 3 108 126 135 100 134
8 15 158 119 126 94 12
g 12 100 i0 0 68 95
10 94 | a3 64 62 45 57
I 10 74 | as 83 o 2 56
2 45 | as 62 v 74 ’5
13 95 | 74 51 51 43 47
10 04 [ 68 10 42 45 74
BT 39 50 33 32 28 |
16 29 39 27 24 25 25
17 20 27 16 16 21 18
18 16 19 14 13 17 15
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TABLE 2. continued. * = damaged.

Chevron e Length Height
1 - (a) 84 (b) 69 (2) 59 (b) 60
2 86 o 177
. 3 107 179
L 4 113 155
5 103 131
6 91 * 106
7 73 82
| 8 76 * 59
| 9 £ 37

TABLE 3. Comparison of vertebral body (C5-T1) breadth/height ratios between dwarf and dark shoulder minke
whales. (Measurements other than specimen length are in millimetres)

_ (Registration, Egi(éi?lteé‘ex, Reference) | R Bissdth Height T
Dark Shoulder Forms o

7132883, 9.8m, ¢, Omura (1975) C5 172 124 1.36
- cs 149 132 1.24
c1 171 132 136
I Tl 149 132 132
17112793, 8.5m, &, Omura (1975) Cs 143 106 72
- C6 141 149 1.19
. c7 142 119 1.20
- T 149 1% 1.26
QM IM10961, 6.02m, ?, Paterson etal. (1997) | C5 119 95 1.25
Cé 119 97 1.23
Cc7 121 ' 1.22
N B i I 123 98 1.24
QM JM8513, 4.1m, QLPaterson(1994) G5 102 38 e 1.31
| - Cé 106 78 1.25
ey 148 86 1.20
e T1 149 85 1.27
| QM JIM5434, 3.8m, %, Paterson (1994) Cs 102 75 1.36
| C6 143 78 1.36
c7 106 78 | 1.36
T1 119 36 ik 1.31
QM J21708, 3.8m, ?, Paterson (1986) C5 149 73 1.50
Cé 95 78 ) 1.27
c7 85 72 T 1.32
TI 94 26 | 1.24

Dwarf ];)rms -
QM IM3861, 7.1m, ¢, Amoldetal. (1987) cs 141 85 1.54
Cé 149 86 )
. c7 7 86 1.49
B TI 149 86 1.56
QM IM11761, 7.0m, &, Present Study C5s 126 88 1.62
I C6 125 85 1.56
| c7 128 82 1.50
I T1 149 T1 1.58
| OM JM7301, 2.9m, @, Paterson (1994) Cs 77 48 1.60
,‘ Cé 75 55 1.36
Il c7 75 55 136
I Tl 79 56 1.41
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TABLE 4. Rib and sternal measurements (in mm) of QM JM11761. * = broken.

l Rib Straight Length B -
o e Right Left
s 575 584 ‘
2 846 850 |
3 945 962 1 ﬁ!
4 992 260 |
5 969 963
I 6 913 924
l 7 860 874 J|
8 §24 - 829 !
9 775 784 *
10 815 * 815 *
L ~ Sternum | Breadth23s | Lengh293 J

TABLE 5. Scapular and forelimb measurements (in mm) of QM JM11761. * = possibly missing.

I_ Scapula Humerus, Radius, Ulna __ ~__|
o Right Left Breadth Length
Greatest breadth 570 572 Right Left Right Left
Greatest height o 349 349 Humerus 126 130 251 254
Ratio of breadth to height 1.6 1.6 Radius 76 75 385 390
Length of acromion-inferior 124 119 Ulna 49 49 347 352
| Breadth of acromion, distal end 46 40
| Length of coracoid, inferior 77 73
:_Breadth of coracoid, distal end 28 30
LLength of glenoid fossa 135 132
' Breadth of glenoid fossa 90 90 -
Length of Phalanges
Phalanx Right Left
1 11 111 T v I . 11 il v
1 57 7 57 46 57 71 57 46
2 59 72 61 43 59 74 61 43
3 49 54 50 35 48 55 50 35
4 27 36 36 6 29 37 36
5 25 24 24 2k)
6 15 14 ) 15 15
7 7 u 7 S
8 * *




